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In the area of high spectral resolution, we propose to evaluate two 
different types of detectors for use as X-ray spectrometers for solar flare 
observations. (1) Planar silicon detectors operating at room temperature 
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with high spectral resolution, obtained simultaneously and witn nign time 
resolution. The need for such measurements is clearly expressed in the 
The Solar Maximum Mission Flare Workshop Proceedings (Chapter 5, p. 
5-18) and is strongly supported by the Report of the MAX ’91 Science 
Study Committee (Dennis, et al. 1988). 



We propose to continue a research program initiated in FY’ 88 , whose 
goals have been to investigate two types of detectors which take 
advantage of recent advances in technology. The first is a 
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resolution. This effort will ultimately lead to the development of a hard 
X-ray imaging instrument which will utilize a high-spatial-resolution 
detector coupled to the appropriate aperture coding device and electronic 
readout system. 


High-Spatial-Resolution Detectors 
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However, our primary effort will be the evaluation of a 25-mm dia., 
five-stage image intensifier tube which has a digital resistive-anode readout 
system. This tube has already been ordered with FY ’88 GSFC 
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High-Spectral- Resolution Detectors 
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BASIC REQUIREMENTS FOR X-RAY IMAGING 
IN ASTROPHYSICS 


NON-SOLAR 

0 WIDE F.O.V. 0 

0 ARCMIN RES. 0 

0 HI SENSITIVITY 0 

VERY LOW NOISE 
BACKGROUND 

0 MOD. TIME RES. 0 

7-RAY BURSTS 
X-RAY BURSTS 
COSMIC BKGND 


SOLAR 

~ 1* F.O.V. 

ARCSEC RES. 

SOLAR FLARE EVENTS 
ARE INTENSE; SMALL 
AREA O.K. 

HI TIME RES. (~5msec) 
SOFT (2-20 keV) & 
HARD (20 - 200 keV) 
EVENTS 
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X-RAY IMAGING 


0 COLL I MAT I ON - SCANNING 
0 CODED-APERTURE IMAGING 


RECENT DEVELOPMENTS: 
ASTROPHYSICAL 
MEDICAL 
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CODED APERTURE IMAGING 


FILLED APERTURES 
TRANSMISSION > 50% 

0 ZONE PLATE 
0 UNIFORMLY REDUNDANT 
ARRAY 

0 STOCHAST I C 
0 BIGRID & MULT I GRID 


DILUTE APERTURES 
OPAQUENESS > 50% 

0 ANNULUS 
0 ROTATING SLITS 
0 NON REDUNDANT HOLES 


THICKNESSES REQUIRED FOR 90% ATTENUATION FOR TWO 
ENERGIES AND VARIOUS MATERIALS: 



Cu 

A 1 

Pb 

(cm) 

NaT 

W 

50 keV 

0.11 

2.6 

0.04 

.06 

— 

100 keV 

1 .26 

6.3 

0.11 

1 .09 

0.1 
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X-RAY IMAGING DETECTORS 


0 LARGE AREA MULT I -ANODE P.C. 


0 ELECTRON OPTICS: X-RAY IMAGE I NTENS I F I ERS 


0 


PROXIMITY TYPE 
WITH MULTIPLE 
WITH MULTIPLE 


X-RAY IMAGE I NTENS I F I ERS 
DIODE TYPE OF AMPLIFICATION 
M I CROCHANNELTRON AMPL I F I CAT 


ON 
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HIGH DENSITY SCINTILLATING GLASS 

0 OHARA OPTICAL SCG-1 CERIUM-DOPED 

( S i O 2 + L i O 2 + A I 2^3 MgO + C 62 O 3 ) 

0 NE902a (12% Na I ) 

0 "SES" CONSULTANTS - SC56, SC61 
BaO ADDED TO INCREASE DENSITY 
AS WELL AS FIBER DRAWING CAPABILITY 
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SPECIFICATIONS 


DENSITY 3.31 gm/cm 3 (Nal = 3.65 gm/cm 3 ) 

REFRACTIVE INDEX n D (5893A) = 1.591 

n A ( 4047A) = 1.607 

X OF EMISSION: BROADBAND CENTERED @ 4000A 
DECAY TIME 56 nsecs 
LIGHT OUTPUT £ 15% OF Nal 

RADIATION LENGTH 4.8 cm 

CLEAR TRANSPARENT GLASS, STABLE UP TO 500’ C, 
NON-HYGROSCOP I C 
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THEORY OF OPERATION 



